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A R I  Research  Reports  and  Technical  Reports  are  intended  for  sponsors  of 
R&D  tasks  and  for  other  research  and  military  agencies.  Any  findings  ready 
for  implementation  at  the  time  of  publication  are  presented  in  the  last  part 
of  the  Brief.  Upon  completion  of  a  ma|or  phase  of  the  task,  formal  recom 
mendations  for  official  action  normally  are  conveyed  to  appropriate  military 
agencies  by  briefing  or  Disposition  Form. 


FOREWORD 


In  1972,  Che  Army  Research  Institute  for  the  Behavioral  and  Social  Sci¬ 
ences  (ART)  initiated  research  which  led  to  the  development  of  a  training 
method  now  known  as  tactical  engagement  simulation  training.  A  tactical  train¬ 
ing  environment  has  been  created;  however,  definitive  training  guidance  has 
not  accompanied  the  training  system.  In  order  to  provide  effective  training 
guidance,  information  is  needed  on  the  skills  relevant  to  tactical  performance 
on  the  modern  battlefield  and  how  these  skills  relate  to  one  another.  This 
research  systematically  investigated  individual  and  collective  tactical  skill 
acquisition,  holding  constant  the  variables  of  terrain,  mission,  and  skill  of 
the  opposition.  The  research  was  conducted  in  response  to  the  requirements  of 
Army  Project  2Q162722A791  as  a  part  of  a  larger  program  of  research  in  tactical 
training  for  the  Army  Training  and  Doctrine  Command  (TRADOC) . 

The  research  was  made  possible  through  the  active  support  of  the  3d 
Infantry  (Old  Guard).  Thanks  are  due  to  the  officers  and  men  of  the  Old 
Guard,  especially  CPT  Dean  Cash  who  served  as  senior  controller  for  all  field 
exercises  and  ensured  that  data  collection  procedures  were  followed.  The 
following  members  of  the  research  staff  participated  in  the  data  collection 
effort:  John  J.  Bosley,  Frank  King,  Peter  W.J.  Onoszko,  and  Earl  S.  Stein. 

Finally,  Robert  G.  Wanschura  and  Peter  J.  Paternoster  contributed  to  the  de¬ 
velopment  and  explication  of  the  indices  of  collective  performance. 

/(JOSEPH  ZBH2NER 
Xecnnical  Director 
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THE  EFFECTS  OF  REPEATED  ENGAGEMENT  SIMULATION  EXERCISES 
ON  INDIVIDUAL  AND  COLLECTIVE  PERFORMANCE 


BRIEF 


Requ i rement : 

To  determine  the  effects  of  repeated  engagement  simulation  exercises  upon 
the  performance  of  individuals  and  their  small  units  against  a  series  of  novice 
opponents,  keeping  the  terrain/mission  constant.  This  is  part  of  an  effort  to 
identify  tactical  skills  related  to  successful  combat  mission  performance  and 
to  determine  the  relationship  among  such  variables  and  differing  combat  en¬ 
vironments. 


Procedure : 

A  rifle  squad  of  nine  men  with  a  defensive  mission  established  five 
positions  in  an  area  of  2000  by  200  meters.  The  squad  was  then  opposed  in  a 
series  of  engagement  simulation  exercises  by  15  different  rifle  platoons 
(average  strength  30  men)  with  a  movement-to~contact  mission.  The  location  of 
each  squad  member  was  recorded  for  each  exercise,  along  with  the  casualties 
inflicted  and  incurred.  Measures  for  individual  and  collective  tactical  per¬ 
formance  were  developed  for  the  rifle  squad. 


Find ings : 


Individual  soldiers  tended  to  suffer  increased  casual i ties  when  thev 
caused  more  casualties.  The  squad  as  a  group  became  progressively  more  effec¬ 
tive  at  inflicting  casualties;  however,  they  did  not  measurably  improve  in 
avoiding  enemy  fire.  Different  defensive  positions  contributed  unequal Iv  to 
casualties  inflicted. 


Utilization  of  Findings: 

The  results  provide  evidence  for  a  gradual  improvement  in  collect  ive 
tactical  achievement  during  repeated  trials,  as  measured  hv  an  index  heavilv 
weighting  casualties  inflicted.  Arnv  units  should  provide  repeated  oppor¬ 
tunities  for  soldiers  and  small  units  to  practice  tactical  skills  during 
engagement  simulation  exercises. 
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HIK  KFFKCTS  OF  RKI’KA I’KD  ENCASEMENT  S  EMULATION  KXKRCISKS 
ON  INDI  V  I  DUAL  AND  COLLECT  I VE  PERFORMANCE 


INTRODUCTION 

Tactual  engagement  simulation  is  a  training  method  introduced  into  the 
Army  in  1972  to  stress  the  combat  environment  in  which  individuals  and  units 
must  operate  on  the  battlefield.  Unlike  "live  fire"  exercises  ("where  the  onlv 
enemy  is  a  series  of  inanimate  targets)  or  "blank  fire"  exercises  (where 
firing  effects  are,  at  best,  a  subjective  estimate  by  an  umpire),  engage-men t 
simulation  provides  a  realistic  and  objective  simulation  of  weapon  effects  and 
weapon  signatures  for  two  opposing  sides  in  free-plav  exercises  (Cord  and 
Root,  1977). 


Experience  in  the  field  has  shown  that  repeated  engagement  simulation 
exercises  have  produced  improved  tactical  unit  performance.  Units  receiving 
5  weeks  of  engagement  simulation  training  perform  better  than  units  receiving 
1  week  of  engagement  simulation  training,  (Root,  Epstein,  et  al.,  1976).  In  a 
more  recent  test,  rifle  squads  receiving  1  davs  of  engagement  simulation 
training,  demonstrated  greater  tactical  profit:  ienev  than  rifle  sounds  receiving, 

1  davs  of  conventional  training  (Banks,  Hardv,  Scott,  Kress,  \  Cord,  1977; 
Meliza,  Scott,  and  Epstein,  197'*;  Scott,  Banks,  Hardy,  &  Salzcn,  1979).  A 
similar  test  was  conducted  with  tank  platoons  supported  by  TOW*  antiarmor 
missile  sections  where  the  units  received  r>  davs  engagement  simulation  train¬ 
ing,  and  performed  better  than  comparable  units  given  5  davs  of  conventional 
training  (Scott,  Meliza,  Hardv,  Banks,  A  Word,  1979;  Scott,  Meliza,  Har.lv,  N 
Banks,  1979). 

The  eifects  of  training  on  individual  and  collective  performance  during 
tlie  engagement  simulation  process  have  been  difficult  to  measure.  Vfi  i  1  e  both 
sides  are  improving,  it  is  hard  to  measure  the  performance  of  one  side--the 
sane  relative  performance  today  mav  be  an  improvement  over  yesterday's  peri,  r- 
mance  because  the  opponent  has  also  improved. 

The  missions  assigned  to  training  units  have  a  definite  efie<  t  on  the 
outcome.  Defenders  have  a  decided  advantage  over  attackers,  according  to  Arnv 
doctrine  (Department  of  the  Arnv,  1976b)  and  research  evidence  (Root  et  al., 
1976).  The  training  transfer  effect  of  one  mission  on  another  is  unknown. 

Engagement  simulation  training  is  tvpieallv  conducted  on  carving  terrain 
to  enable  the  trainees  to  learn  the  specific  techniques  applicable  to  differ¬ 
ent  terrain.  Research  has  indicated  that  troops  adapt  to  variations  in  tin- 
terrain  by  employing  more  long-range  weapons  >n  the  open  and  more  short -range 
weapons  in  the  woods  (Root  and  Erwin,  1976;.  Since  terrain  is  nl ten  changed 
from  exercise  to  exercise,  it  is  difficult  to  determine  whether  per  1 ormanoe 
improvements  arc  attributable  to  repeated  practice  or  terrain  adapt  ivc  hebavioi 
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The  research  objective 
controlling  opponent  skill, 


was  to  measure  tactical  skill  acquis i 
tactical  mission,  and  terrain. 
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METHOD 


Sub j  e cts 

The  unit  tor  investigation  was  a  rifle  squad  formed  to  serve  as  the 
defending  01‘FOR  (opposing,  force)  against  rifle  platoons  conducting  movement - 
to-eont.net  missions.  Tlie  squad  was  made  up  of  nine  men  ranging  in  rank  from 
private  first  class  to  staff  sergeant.  The  Ol’EOR  squad  was  formed  from  a 
battalion  scout  platoon.  During  the  course  of  the  test,  some  men  were  absent 
and  six  substitutes  from  the  battalion  scout  platoon  filled  in  from  one 
! our  t incs . 


fhe  11  rifle  platoons  serving  as  the  opposition  wore  receiving  an  exter¬ 
nal  evaluation  for  the  movement -t o-eont ac t  mission  (Department  of  the  Arm-, 
ly'/ba).  fhe  fifteen  platoons  ranged  in  size  from  11  to  17  men,  with  a  mean  o 
10.  1  i. 

Procedure 

The  UPI'HR  squad  prepared  defensive  positions  and  selected  an  observation 
post  well  forward  o)  the  main  line  of  defense.  The  squad  was  instructed  to 
defend  in  the  same  manner  for  each  of  the  11  different  tested  platoons.  A 
Marine  Corps  platoon  was  run  against  the  squad  for  two  prel ininarv  exercises 
during  Week  1  to  work  out  the  exercise  control  procedures  for  the  11  platoons 
to  be  tested.  terrain  was  kept  constant  bv  using  only  one  area ,  approximate  1 
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contact  mission  order,  and  began  the  exercise.  One  mission  was  conducted  on 
da v  lor  1  consecutive  (lavs  1  week.  Each  exercise  was  conduc  ted  in  a»  co rdanci 
with  engagement  simulation  procedures  as  outlined  in  the:  appropriate  manual 
US  Arm*  Intantrv  School,  1973).  Controllers  were  trained  to  assess  casual¬ 
ties  based  on  the  employment  of  the  following  weapons:  rifles,  machine  guns, 
hand  grenades,  clavmore  mines,  I.AWs  (Light  Anti-tank  Weapon),  and  mortar  : in 
there  was  one  controller  for  each  group  of  four  to  live  men,  as  required  bv 
the  engagement  simulation  procedures. 

A  net  cimtr.il  station  kept  a  casual  tv  record  sheet  that  noted  each 
•  asii.nl  tv,  the  t  ine  of  the  casualty,  and  the  f  irer.  A  record  was  also  kept  of 
the  mortar  indirect  fire  missions  requested  bv  both  sides,  the  number  of 
rounds  fired,  and  the  insanities  that  were  caused  bv  indirect  lire.  Data 
collectors  recorded  the  specific  defensive  location  of  each  squad  member 
during,  each  exercise  and  the  casualties  inflicted  and  incurred.  Ihes.  data 
were  then  used  to  develop  individual  and  collective  tactical  per! orman-  > 


As  part  of  the  same  test,  additional  data  were  colleted  from  the  opposing 
rifle  platoon  units  concerning  the  effects  of  leader  board-game  play  on  the 
initial  engagement  simulation  exercise  (Sulzen,  Stein,  and  Jones,  in  prepara¬ 
tion). 


RESULTS 


1 nd  i vidua  1  Performance 

The  performance  of  each  squad  member  was  recorded  for  the  13  exercises 
during  Week  2  through  Week  6.  The  measures  included  the  casualties  that 
each  squad  member  inflicted  upon  the  attacking  platoon,  the  number  of  times 
he  became  a  casualty,  and  the  number  of  times  lie  participated  in  the  13 
exercises  (Table  1).  Two  measures  of  performance  were  developed  for  use 
with  these  data — mean  casualties  inflicted  per  participation,  and  mean 
casualties  suffered  per  participation.  Individual  squad  members  varied 
considerably  in  the  mean  number  of  casualties  inflicted  per  participation, 
with  a  range  of  .'SI  to  8.13  and  a  mean  of  2.93.  fhe  mean  casualties  suf¬ 
fered  had  a  range  of  .33  to  .80  and  a  mean  of  .30. 

Inspection  of  data  on  casualties  inflicted  ihthle  1)  reveals  that  five 
of  tile  nine  squad  members  (Individuals  A  through  :  i  inflicted  87'"  of  the 
casualties;  six  of  the  squad  members  (Individuals  A  through  !■')  inflicted  94" 
of  the  enemv  casualties.  These  six  squad  members  ir.tlicted  at  least  two 
casualties  per  participation,  while  the  remain  in/  three  squad  members  in¬ 
flicted  less  than  one. 

One  objective  of  combat  operations  is  t,>  max'  -  ;..e  the  effects  of  one's 
own  weapons  upon  the  enemy;  the  natural  corol  ;.,rv  i :  -inimize  the  effects 
of  enemy  weapons.  Inspection  of  the  casualties  .u?  r  ered  p>-r  participation 
indicates  that  success  in  causing  eilemv  <  nsu.t  It  ies  did  not  lead  to  success 
in  avoiding  enemv  fire.  In  fact,  there  is  a  I’earson  product  moment  correlation 
of  .80  between  casualties  inflicted  and  casualties  incurred  (signifiiant  at 
the  .01  level).  In  effect,  the  more  enemv  casualties  produced  hv  a  squad 
member,  the  more  likely  he  was  to  become  a  casual  tv  li  insol f  . 

Two  individuals  (B  and  K)  were  exceptions  to  this  general  rule.  Al¬ 
though  individuals  B  and  F  caused  more  than  two  casualties  per  participa¬ 
tion,  unlike  the  others  in  this  category  thev  suflered  less  than  .3  casual¬ 
ties  per  participation.  Both  these  men  were  non-commissioned  officers  (one 
was  a  sergeant,  K-5,  and  the  other  was  a  staff  sergeant,  K-b). 

lie f on. si  ve  i’os  i  t  ion 

Inspection  of  casualty  data  related  to  detensive  position  suggested  a 
d i 1 1 e rent  i a  1  effectiveness  in  defensive  positions  occupied  (Table  2).  Squad 
members  in  position  1  and  2  performed  at  about  the  expected  rat  o  (2.88  casu¬ 
alties  inflicted  per  participation).  However,  performance  at  positions  1 
and  4  Was  well  below  that  rate,  and  performance  at  position  3  was  well  above 
i  t  . 
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Table  1.  Measures  of  Individual  Squad  Member  Performance 


Table  2.  Casualties  Inflicted  from  Varying  Defensive  Positions 
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Figure  l  shows  the  defensive  positions  on  a  scale  map  with  boundaries. 
Position  1  and  1  were  on  the  defensive  right  side  and  forward.  Positions  3 
and  4  were  on  the  defensive  left  and  rearward.  Position  5  was  the  observation 
post  or  OP  and  was  well  forward  of  the  other  positions  in  one  of  three  loca¬ 
tions.  The  barbed  wire  on  both  flanks  of  the  main  defensive  positions  served 
to  funnel  the  attackers  into  the  defensive  position. 

A  chi-square  analysis  was  made  with  the  distribution  of  observed  ca¬ 
sualties  inflicted  from  each  position  and  the  distribution  of  casualties 
inflicted  that  could  he  expected  (Table  '3).  The  chi-square  analysis  showed  a 
significant  difference  between  the  distributions  of  casualties  inflicted. 

The  members  of  the  defending  rifle  squad  differed  considerably  from  each 
other  in  terms  of  casualties  inflicted,  as  shown  in  Table  1.  However,  review 
of  positioning  data  showed  that  most  individuals  occupied  at  least  two  differ¬ 
ent  positions.  One  individual  occupied  all  five  positions,  and  his  perfor¬ 
mance  in  casualties  inflicted  (Table  4)  parallels  the  general  pattern  of 
casualties  inflicted  by  all  squad  members  as  shown  in  Table  1  (position  r> 

16,2  >  36,4). 

Table  5  provides  data  on  the  mean  number  of  times  a  specific  position  or 
area  was  occupied  by  the  defending  rifle  squad  members.  Although  t he re  were 
some  constraints  on  the  squad  members,  they  were  relatively  free  to  occupv  tin- 
positions  as  they  chose.  Table  r)  indicates  shifts  in  squad  member  position 
preferences. 

Col lect ive  Performance 


Two  performance  indices  were  developed  for  use  on  the  casualty  data.  An 
"Achievement"  index  (Equation  1)  considered  casualties  produced  (hv  direct  and 
indirect  fire)  and  the  number  of  persons  in  the  exercise  (minus  personnel  lost 
and  sel f- inf  1  icted  casualties). 
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Fable  4.  Casualties  Inflicted  by  Individual  F.a 
f rom  Varying  Positions 
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Table  5.  Weekly  Mean  Participation  in  Fach  Position 
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were  run  per  week  except  for  the  first  week  when  the  two  preparatory  exercises 
were  conducted).  With  the  exception  of  the  second  week,  the  nean  Achievement 
index  (Figure  2)  shows  a  gradual  improvement  from  .74  to  1.0  and  demonstrates 
what  appears  to  be  collective  improvement  over  time. 


A  second  performance  index,  the  "Conservation"  index  (liquation  2), 
considered  the  avoidance  of  casualties  (total  personnel  less  casualties  from 
all  causes)  and  personnel  lost.  Personnel  lost  or  misoriented  were  not 
counted  for  or  against  the  conserving  unit  since  they  were  not  direct  battle 
losses . 

(2) 


Cr  = 


N.  -  (Cas,  +  Cas,  +  Cas,  .  +  N,  ) 
f  fn  fg  fsi  f 1 


where : 


f 

Cas 


f  n 


Nf  -  Nfl 

Friendly  conservation  index 

Total  number  of  friendly  personnel 

Friendly  casualties  from  direct  fire 


Cas^  =  Friendly  casualties  from  indirect  fire 


Cas 


fsi 


fl 


Self-inflicted  friendly  casualties 

Total  number  of  friendly  personnel  lost 
(uncertain  as  to  location) 


The  defending  rifle  squad's  Conservation  index  was  calculated  for  each 
exercise,  and  then  weekly  means  were  calculated  as  shown  in  Figure  Al¬ 

though  the  Achievement  index  shows  a  gradual  improvement  over  time,  the  on- 
servat  ion  index  shows  only  a  slight  increase  over  time. 

An  index  (Equation  5)  was  also  developed  for  "Effectiveness,"  which  is 
a  function  of  both  the  Achievement  and  the  Conservation  indices.  In  the 
development  of  the  Effectiveness  index  it  was  decided  that  there  were  two 
effects:  one  was  due  to  Conservation  and  the  second  was  due  to  the  inter¬ 

action  of  Conservation  and  Achievement.  It  was  further  decided  that  the  twe 
effects  were  additive.  The  Conservation  effect  was  developed  to  be  mure 
valuable  when  there  were  fewer  casualties;  this  was  done  by  making  the  Con¬ 
servation  effect  quadratic.  For  the  interaction  effect  of  Conservation  and 
Achievement  a  change  in  Conservation  was  viewed  as  more  important  when  levels 
of  Achievement  were  higher.  Therefore,  a  multiplicative  relationship  between 
change  in  Conservation  and  change  in  Achievement  was  chosen.  The  result  is  a 
larger  product  difference  for  higher  Achievement  levels  than  for  lower  Achieve¬ 
ment  levels.  The  effectiveness  index  is: 

K  =  C2  +  CA  (!) 

win-re:  E  =  Effectiveness 

C  =  Conservation  as  defined  by  Equation  (.’) 

A  =  Achievement  as  defined  bv  Equation  (!) 


Tiu*  Kf f ec t i veness  index  was  plotted  bv  weekly  mean  for  the  defend  inn 
rifle  squad  in  the  same  manner  as  the  Achievement  and  Conservation  indices 
(Figure  4).  Inspection  shows'  that  the  Kf  fee  t  i  veness  plot  closelv  follows  the 
plot  of  the  Conservation  index. 


DISCUSSION 

The  significant  positive  correlation  between  casualties  inflicted  and 
casualties  suffered  is  not  a  militarily  desirable  relationship.  A  more  de¬ 
sirable  result  would  be  a  negative  correlation  indicating  that  increasing 
skill  in  causing  casualties  leads  also  to  skill  in  avoiding  casualties  fas 
occurs  with  fighter  pilot  aces).  A  similar  pattern  appears  in  the  collet  tive 
measures  of  squad  performance;  the  squad  improves  over  time  in  terns  of  enemy 
casualties  inflicted  but  shows  no  improvement  in  avoiding  enemy  fire.  kit  at 
leads  to  these  results?  It  is  possible  only  to  speculate  as  to  probable 
causes,  such  as  insufficient  or  inappropriate  training.  If  the  training  was 
insufficient,  then  additional  training  may  produce  an  improved  effectiveness 
index.  if  the  training  was  inappropriate,  what  specific  training  practice  was 
inappropriate?  The  training,  was  repeated  practice  of  engaging,  an  opposing 
force.  If  continued  practice  reinforces  incorrect  behavior,  it  would  seem 
logical  to  change  some  aspect  of  the  stimulus  situation.  Engagement  simula¬ 
tion  provides  an  environment  with  realistic  casualty  assessment.  However,  tin- 
negative  consequences  of  engagement  simulation  for  the  participants  are  no 
more  severe  than  those  of  a  basketball  game.  The  negative  consequences  of 
combat,  which  engagement  simulation  seeks  to  model,  are  real,  permanent,  and 
dreaded  bv  the  participants. 

Risk-taking  behavior  in  games  and  in  combat  is  moderated  by  the  conse¬ 
quences.  Although  engagement  simulation  portrays  combat  casualty  assessment, 
the  results  are  mild  and  risk-taking  behavior  mav  differ  from  combat  risk- 
taking  behavior,  invalidating  tile  engagement  simulation  model.  If  the  en¬ 
gagement  simulation  model  is  partially  invalid,  continued  use  of  the  model 
will  produce  some  negative  training  (such  as  higher  than  usual  risk  taking 
behavior).  I  the  engagement  simulation  training  model  has  invalid  aspects 
that  produce  negative  training,  those  aspects  need  to  he  changed.  A  technique 
to  improve  conservation  might  he  to  reward  individual  and  collective  conser¬ 
vation  or  survivahilitv  while  punishing  inappropriate  or  high  risk-taking, 
behavior.  Successful  unit  performance,  as  measured  by  the  Kf feet  i  veness  index 
developed  here,  will  increase  the  number  of  survivors  during  combat  sinui.it  ion, 
better  enabling  the  unit  to  continue  the  mission. 

Ihe  differential  effectiveness  of  the  defensive  positions,  measured  bv 
casualties  inflicted,  in  the  reported  results  mav  be  caused  bv  a  number  oi 
factors.  line  tut  tor  might  be  the  act  ions  of  the  opposing,  side  Ism  h  as 
moving,  primarily  toward  one  side  of  the  defense).  This  possibility  is  sup¬ 
ported  bv  tin-  tat  t  that  nost  at  tat  king  platoons  approached  past  posit  ion  > 

(the  nbsrrv.it  ion  post)  toward  positions  1  and  2.  Further  support  lor  t  he 
contention  that  positions  occupied  provide  differing,  opportunities  to  inti  it  t 
t  asuult  ies  mav  be  seen  in  fable  ’> ,  whit  h  ref  leets  an  unobtrusive  measure  of 
squad  member  posit  ion  preference.  After  position  '>  was  occupied  I 


t  wo  riel,  i  I) 


the  first  two  exercises,  the  exercise  director  ordered  that  the  position  be 
occupied  bv  only  one  man.  The  other  four  positions  were  occupied  at  the 
discretion  of  the  squad.  A  logical  distribution  would  he  two  men  to  a  posi¬ 
tion  (as  was  the  mean  distribution  during  Week  2).  However,  during  subsequent 
weeks,  soldiers  showed  a  greater  preference  for  positions  1  and  2.  Assuming 
that  soldiers  wanted  to  inflict  more  casualties,  their  preference  tor  posi¬ 
tions  1  and  2  mav  reflect  a  preconceived  effectiveness  attributed  to  these 
pos i t ions . 

The  shift  in  squad  member  participation  between  Week  b  and  Week  fr  Habit 
b)  shows  a  trend  awav  from  position  1  back  toward  position  1.  During  Week  '> 
the  defending  squad  suffered  more  casualties  from  indirect  fire  (mortars)  than 
in  anv  other  week.  Manv  of  these  casualties  were  suffered  around  position  1. 
Pnlv  two  squad  members  at  position  1  could  get  inside  the  hunker  with  its 
added  protection  from  indirect  fire.  The  additional  squad  members  around 
posit  ion  I  could  not  get  into  the  bunker  and  were  more  exposed  to  enemv  obser- 
vat  ion  and  fire  (botli  direct  and  indirect).  The  shift  awav  from  position  1 
during  Week  h  following  the  heavy  casualties  of  Week  b  is  a  possible  den. 'li¬ 
st  rat  ion  of  adaptive  behavior  by  the  defending  squad. 

Another  reason  for  differential  defensive  effectiveness  mav  be  tin- 
individual  skills  of  tin*  soldiers  occupying  specific  positions  ('although,  as 
previously  noted,  most  men  occupied  at  least  two  different  positions,  and  t  lie 
one  who  occupied  all  positions  had  a  pattern  of  success  that  followed  the 
col lect i vc  pattern)  . 

A  final  possible  cause  for  squad  members  inflicted  more  casualties  from 
some  defensive  positions  than  from  others  could  he  the  military  aspects  oi  tin- 
terrain  (such  as  observation,  fields  of  fire,  cover  and  concealment  1 .  Assum¬ 
ing,  the  military  aspects  of  the  terrain  have  an  effect,  it  should  he  possihii 
to  predict  differential  success  in  advance. 

The  results  of  this  study  provide  evidence  for  a  gradual  improvement  in 
maximizing  enemy  casualties  (achievement)  bv  a  tactical  unit  repeating  ill- 
same  mission  on  the  same  terrain  while  being  opposed  bv  novice  units.  ''en¬ 
sures  of  individual  and  col leetive  taet ieal  performance  have  been  deve ! oped . 
The  study  provides  evidence  that  eont  inued  practice  in  the  current  combat 
simulation  does  not  necessarily  improve  soldiers'  ability  to  survive.  \!so, 
different  defensive  positions,  tor  a  variety  of  possible  reasons,  contribute 
unequally  to  casualties. 
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I  AF  UWi  /  L  R  L  0 
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P  OF C  uF  NAVAL  WtStAMCu  Pt k bONNt  L  ANU  IRAInINO  WESEARLm  PROGRAMS 
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1  USA  ihAOUC  S'SU.MS  ANAL  YS  I  S  ACUvllY  A  T  j  t, ;  AlAA-TCA 
I  Ht  ADuU  A*  T  tR  b  .  LiuSl  lAUhll  C«IK  I  HS  YCn.Jt  OG  1  L  AL  RSCH  HP 
I  (ISA  HtSEAKfH  ANp  TLLhNULUOI  LA.,  A I  T  N  :  UAVOL-AS  (IjR.  u.  S.  DUNN) 

1  US  \  1-NOlNtFR  T  UPU  jh  APH  i  L  LABS  mIIN:  L I L-OSL 

1  USA  mUBILITY  tOUl^MENT  R  ANU  U  LOMU  A  Tl  Isi  :  URUME“TU  (SCHOOL) 

1  NlGHI  VISION  L  H  ATTN:  UHbtL-NV-SUD 

]  IJSa  IHAININU  HOaH  )  ATIN:  Airo-Mld-IA 

1  USA  hUMAN  f  NO  1  N(.  t  V  1  NO  LAO 

1  USA  MATtRlFL  SYSTEMS  analysis  alIIviiy  aitn:  drxsy-C 
1  USA  ..RCTIL  rtsl  CEO  AIIN;  AMsTt-PL-Ts 
I  USA  COLO  REGIONS  TLSI  CEN  A I  In-.  Site  R“OP 
)  USA  iDNCtF’TS  ANALYSIS  AuLT  A I  T  Aa  I  CSCA-RQP 
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1  USA  RESEARCH  ANij  Ot  Vt.LUPMt.N7  LAOS  CrtltF,  rEhAV  BCIENCFS  UIV*  FOOL)  SCI  LAi 
I  TKAJaNA  ATTN:  SAJS-OR 
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1  NAVAl  PERSONNEL  R  ANU  U  CtN  LIBRARY  AITn:  CODE  R 1 06 
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1  Hu,  ► 7 .  HUACHUCu  attn:  t  LCH  ryF  Ulv 
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\  USA  u  I R  DEFENSE  SCHUUL  A  I  T  N :  aISA-CU-MS 
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I  USA  wP  ♦  CHtM  SijH/INo  CtN  ♦  FI.  HCCLF-Laf  AITn:  aT^N-pTS 
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